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Improvement of Laser-Beam-Tracker for Optical Link Sensor Network

Tomohiro SHINKI!, Naoki KAGAWA'
"Fukuyama Univ., 1 Sanzo, Gakuenmachi, Fukuyama, Hiroshima 729-0292

Abstract: We study laser-beam-tracker for optical link sensor network. This tracker is operated by microcomputer.
This system uses image processing to track the beam. So far, when the beam is within the frame, the beam tracker can
track the beam while maintaining a certain distance from the light source. However, it often fails to track the beam
when the beam is almost out of the frame. In the process of following the beam, the camera gain changes, and the
beam cannot be followed due to this effect. Therefore, we considered using the information of the pixel value difference
between the background light and the beam region to set the threshold range for binarization of the beam region. In this
paper, we evaluated to select the most suitable filter from four types of lightweight filters and adopted the Prewitt filter.
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Fig.1 (a) RGB image (b) Distribution of brightness in Grayscale image. (a)-@ and (b)-@ use image when the beam
is within the frame. (a)-@ and (b)-@ use image when the beam is almost out of the frame.
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Fig.2 Process of obtaining camera gain from image.
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Fig.3 Measuring position of the beam and transition of the beam-edge data.
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Fig.4 Result of normalization of camera gain from image(Output 1~4) and normalization of the lowest value of
grayscale from image(Output 5).
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Fig.5 Results of Normalization of camera gain from image(Output 1~4) for normalization of the lowest value of
grayscale from image(Output 5).
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